Abstract. Burying beetles (genus Nicrophorus) provide elaborate parental care to their offspring. Parental beetles defend a small vertebrate carcass, which constitutes the sole food source for the larvae. They also manipulate the carcass in various ways and directly regurgitate pre-digested carrion to the young. The benefits of carcass manipulation and regurgitation have been the subject of a few small-scale studies that have yielded conflicting results. In this study, we investigated the benefits of these behaviours and tested for possible beneficial effects on larval survival rates and final body mass in N. vespilloides. In this species: (1) larval survival and mass were significantly higher in broods receiving parental care throughout larval development on the carcass than in broods developing in the absence of adults; (2) parental presence immediately subsequent to larval hatching greatly improved larval survival rates; (3) continued parental presence for several days further improved larval growth, leading to a greater final mass of individual larvae; (4) larval survival and growth were improved by parental preparation of carcasses and by an excision made in the integument of the carcass surface by the parents that allows the larvae ready access to their food; (5) positive effects of parental feeding on larval survival and growth were not mediated by the transfer of symbionts.
The Association for the Study of Animal Behaviour
Costs and benefits associated with parental investment have received much attention from students of behavioural ecology in the last two decades (reviewed in Clutton-Brock & Godfray 1991) . In many species, parents invest time and energy in rearing their offspring, and they take risks in defending their young against predators, resulting in reduced opportunities for future reproduction. Improved offspring survival or quality, or, in the case of male parental care, improved mating or fertilization success must offset these costs to maintain the parental investment pattern. In many species with parental care, most of them vertebrates, substantial benefits to young have been demonstrated (reviewed in Clutton-Brock 1991). Most young birds and mammals, for example, remain heavily dependent on parental provisioning or defence for extended periods. Among invertebrates, however, parental care is relatively infrequent. Only a few studies have investigated its benefits, focusing mostly on the guarding of eggs and young (e.g. Tallamy & Denno 1981); for most care-giving invertebrates, such studies are lacking or incomplete, including one of the better-studied examples, the genus Nicrophorus (burying beetles).
In all Nicrophorus species studied to date, adult beetles bury small vertebrate carcasses, shape them into a ball and later regurgitate predigested carrion to the young larvae on the carcass (Pukowski 1933; Bartlett 1988; Fetherston et al. 1990; Robertson 1992) . The adults remain with the brood for several days, defending the larvae and the carcass against predators and other carrion feeders. Males of all species studied participate in parental care, and like females, they also make competent single parents: under laboratory conditions, a male whose mate disappears from the carcass can raise a brood as successfully as a single female or a pair (Bartlett 1988; Reinking 1988; Trumbo 1991) . Experimental studies of biparental care have not detected any benefits
